Hypothalamic phosphatidylinositol 3-kinase-phosphodiesterase 3B-cyclic AMP pathway of leptin signalling is impaired following chronic central leptin infusion.
Leptin signalling in the hypothalamus is critical for the maintenance of normal body weight. Although hyperleptinaemia in obese people suggests a state of leptin resistance, and diet-induced obesity in rodents is associated with central leptin resistance, the underlying mechanisms remain unclear. Recent evidence suggests that, in addition to the signal transducer and activator of the transcription-3 (STAT3) pathway, leptin action is critical for energy homeostasis through an insulin-like signalling pathway involving an increase in phosphatidylinositol 3-kinase (PI3K) and phosphodiesterase 3B (PDE3B) activities and reduction in cyclic AMP (cAMP) levels in the hypothalamus. Here, we show that chronic central leptin (160 ng/h) infusion, which resulted in the development of resistance to the satiety action of leptin, impaired the PI3K-PDE3B-cAMP pathway of leptin signalling in the hypothalamus in that PI3K and PDE3B activities were increased and cAMP levels were decreased in the hypothalamus on day 2 of leptin infusion but remained unchanged on day 16. Additionally, induction of tyrosyl phosphorylation of insulin receptor substrate-1 observed on day 2 was not evident on day 16 of leptin infusion. By contrast, signalling through the STAT3-pathway remained activated in the hypothalamus throughout 16 days of leptin infusion. These findings show a differential response in PI3K-PDE3B-cAMP (impaired) and STAT3 (up-regulated) pathways to chronic central leptin infusion, and suggest a selective resistance in the PI3K-PDE3B-cAMP pathway of leptin signalling following a chronic increase in hypothalamic leptin tone attained by central infusion of this peptide hormone.